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Summary 
Individuals with limb amputation 
fitted with conventional socket-suspended 
prostheses often experience socket-related 
discomfort leading to a significant decrease 
in quality of life. Bone-anchored prostheses 
are increasingly acknowledged as viable 
alternative method of attachment of artificial 
limb. In this case, the prosthesis is attached 
directly to the residual skeleton through a 
percutaneous fixation. 
To date, a few osseointegration 
fixations are commercially available. 
Several devices are at different stages of 
development particularly in Europe and the 
US.
[1-15]
 Clearly, surgical procedures are 
currently blooming worldwide. Indeed, 
Australia and Queensland in particular have 
one of the fastest growing populations. 
Previous studies involving either 
screw-type implants or press-fit fixations for 
bone-anchorage have focused on fragmented 
biomechanics aspects as well as the clinical 
benefits and safety of the procedure. 
[16-25]
 
 However, very few publications 
have synthetized this information and 
provided an overview of the current 
developments in bone-anchored prostheses 
worldwide, let alone in Australia.  
The purposes of the presentation will be:  
1. To provide an overview of the state-
of-art developments in bone-
anchored prostheses with as strong 
emphasis on the design of fixations, 
treatment, benefits, risks as well as 
future opportunities and challenges,  
2. To present the current international 
developments of procedures for 
bone-anchored prostheses in terms of 
numbers of centers, number of cases 
and typical case-mix,  
3. To highlight the current role 
Australia is playing as a leader 
worldwide in terms of growing 
population, broadest range of case-
mix, choices of fixations, 
development of reimbursement 
schemes, unique clinical outcome 
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registry for evidence-based practice, 
cutting-edge research, consumer 
demand and general public interest.   
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[1] Tillander, J., K. Hagberg, L. Hagberg, and R. Branemark, Osseointegrated Titanium Implants for Limb Prostheses 
Attachments: Infectious Complications. Clinical Orthopaedic Related Research, 2010. 468(10): p. 2781-2788 
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Nebergall, A., C. Bragdon, A. Antonellis, J. Kärrholm, R. Brånemark, and H. Malchau, Stable fixation of an osseointegated 
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Kang, N.V., C. Pendegrass, L. Marks, and G. Blunn, Osseocutaneous integration of an intraosseous transcutaneous 
amputation prosthesis implant used for reconstruction of a transhumeral amputee: Case report. The Journal of Hand Surgery, 
2010. 35(7): p. 1130-1134. 
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Centres in the world 
Country Number of centres Centres 
Australia 2 Melbourne, Sydney 
Netherlands 2 Linden, Nijmegen 
Belgium 1 Ghent 
Chile 1 Santiago 
Denmark 1 Aarhus 
France 1 Montpellier 
Germany 1 Lubeck 
Spain 1 Barcelona 
Sweden 1 Gothenburg 
UK 1 London 
USA 1 Las Vegas 
Total 13 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Number of cases worldwide 
Country Rank Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Sweden 1 205 2 0 141 9 15 0 22 0 15 
Australia 2 124 17 0 87 4 0 0 5 1 5 
Germany 3 78 6 2 66 4 0 0 0 0 0 
Netherlands 4 40 3 0 37 0 0 0 0 0 0 
Chile 5 27 0 0 22 0 0 0 5 0 0 
Denmark 6 23 0 0 21 0 0 0 1 0 1 
UK 7 18 0 0 18 0 0 0 0 0 0 
France 8 14 3 0 10 1 0 0 0 0 0 
Spain 9 8 0 0 7 1 0 0 0 0 0 
Belgium 10 3 0 0 1 1 0 0 1 0 0 
USA 11 1 0 0 1 0 0 0 0 0 0 
Total 540 31 2 410 20 15 0 34 1 21 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
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Sweden 1 
407 
2 0 141 9 15 0 22 0 15 
Australia 2 17 0 87 4 0 0 5 1 5 
Germany 3 6 2 66 4 0 0 0 0 0 
Netherlands 4 40 3 0 37 0 0 0 0 0 0 
Chile 5 27 0 0 22 0 0 0 5 0 0 
Denmark 6 23 0 0 21 0 0 0 1 0 1 
UK 7 18 0 0 18 0 0 0 0 0 0 
France 8 14 3 0 10 1 0 0 0 0 0 
Spain 9 8 0 0 7 1 0 0 0 0 0 
Belgium 10 3 0 0 1 1 0 0 1 0 0 
USA 11 1 0 0 1 0 0 0 0 0 0 
Total 540 31 2 410 20 15 0 34 1 21 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Number of cases worldwide 
Country Rank Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Sweden 1 205 2 0 141 9 15 0 22 0 15 
Australia 2 124 17 0 87 4 0 0 5 1 5 
Germany 3 78 6 2 66 4 0 0 0 0 0 
Netherlands 4 40 3 0 37 0 0 0 0 0 0 
Chile 5 27 0 0 22 0 0 0 5 0 0 
Denmark 6 23 0 0 21 0 0 0 1 0 1 
UK 7 18 0 0 18 0 0 0 0 0 0 
France 8 14 3 0 10 1 0 0 0 0 0 
Spain 9 8 0 0 7 1 0 0 0 0 0 
Belgium 10 3 0 0 1 1 0 0 1 0 0 
USA 11 1 0 0 1 0 0 0 0 0 0 
Total 540 31 2 410 20 15 0 34 1 21 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
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2015 
Number of cases worldwide 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Number of cases worldwide 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Percentage of cases worldwide 
Country Rank Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Sweden 1 38 0 0 26 2 3 0 4 0 3 
Australia 2 23 3 0 16 1 0 0 1 0 1 
Germany 3 14 1 0 12 1 0 0 0 0 0 
Netherlands 4 7 1 0 7 0 0 0 0 0 0 
Chile 5 5 0 0 4 0 0 0 1 0 0 
Denmark 6 4 0 0 4 0 0 0 0 0 0 
UK 7 3 0 0 3 0 0 0 0 0 0 
France 8 3 1 0 2 0 0 0 0 0 0 
Spain 9 1 0 0 1 0 0 0 0 0 0 
Belgium 10 1 0 0 0 0 0 0 0 0 0 
USA 11 0 0 0 0 0 0 0 0 0 0 
Total 100 6 0 76 4 3 0 6 0 4 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Percentage of cases worldwide 
Country Rank Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Sweden 1 
75 
0 0 26 2 3 0 4 0 3 
Australia 2 3 0 16 1 0 0 1 0 1 
Germany 3 1 0 12 1 0 0 0 0 0 
Netherlands 4 7 1 0 7 0 0 0 0 0 0 
Chile 5 5 0 0 4 0 0 0 1 0 0 
Denmark 6 4 0 0 4 0 0 0 0 0 0 
UK 7 3 0 0 3 0 0 0 0 0 0 
France 8 3 1 0 2 0 0 0 0 0 0 
Spain 9 1 0 0 1 0 0 0 0 0 0 
Belgium 10 1 0 0 0 0 0 0 0 0 0 
USA 11 0 0 0 0 0 0 0 0 0 0 
Total 100 6 0 76 4 3 0 6 0 4 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Percentage of cases worldwide 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Percentage of cases worldwide 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Number of cases Australia 
Country Fixation Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Melbourne OPRA 29 0 0 11 2 0 0 5 1 5 
Sydney ILP/OPL 95 17 0 76 2 0 0 0 0 0 
Total 124 17 0 87 4 0 0 5 1 5 
Country Fixation Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Melbourne OPRA 23 0 13 50 100 100 100 
Sydney ILP/OPL 77 100 87 50 0 0 0 
Total 100 100 0 100 100 0 0 100 100 100 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Number of cases Australia 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Case mix 
Country Rank Total TTA1 TTA2 TFA1 TFA2 TRA1 THA1 THA2 THB MTD  
Australia 1 7 Y N Y Y N Y Y Y Y 
Sweden 1 7 Y N Y Y Y Y N Y Y 
Germany 4 4 Y Y Y Y N N N N N 
Belgium 5 3 N N Y Y N Y N N N 
Denmark 5 3 N N Y N N Y N Y N 
France 5 3 Y N Y Y N N N N N 
Chile 9 2 N N Y N N Y N N N 
Netherlands 9 2 Y N Y N N N N N N 
Spain 9 2 N N Y Y N N N N N 
UK 14 1 N N Y N N N N N N 
USA 14 1 N N Y N N N N N N 
[1] http://opraosseointegration.com/  
[2] Al Muderis et Al, ISPO-2012, Al Muderis et Al, Personal communication, 2015 
[3] Hillock et Al, Joint Implant Surgery & Research Foundation. 2013;3:50-54  
Osseointegration Internationally: 
Australia is playing a key role? 
Australia : leader worldwide 
• 2nd largest population worldwide 
• largest population outside Europe 
• Fastest growing population worldwide 
OPRA 
250 cases 
15 years 
≈ 
17 cases/year 
ILP/OPL 
100 cases 
2 years 
≈ 
50 cases/year 
Population 
Population 
Australia : leader worldwide 
Several world firsts 
• Broadest range of case-mix 
Case-mix 
Population 
Case-mix 
Australia : leader worldwide 
• Only two countries where patients 
have 2 choices of implants 
OPRA ILP OPL 
• Only country where patients have 3 
choices of implants 
Choice 
Population 
Case-mix 
Choice 
Australia : leader worldwide 
• State (QLD) looking at fair and 
equitable reimbursement scheme 
 15K for kit Otto Bock 
prosthesis 
Support 
 Cost-
comparison 
analysis 
 Cost-
effectiveness 
analysis 
 Cost-
benefits 
analysis 
Population 
Case-mix 
Choice 
Support 
Australia : leader worldwide 
Research 
Unique Clinical Outcome Registry 
= 
Evidence-based treatment 
Population 
Case-mix 
Choice 
Support 
Australia : leader worldwide 
Research 
Al Muderis et Al, 
Clinical pathways 
and evaluation 
framework for 
bone-anchored 
prostheses: The 
Osseointegration 
Group of Australia 
Accelerated 
Protocol. APMR, 
Submitted Feb 
2015  
Population 
Case-mix 
Choice 
Support 
Australia : leader worldwide 
Research 
• Cut-edge research on osseointegration-QUT 
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Research 
• Cut-edge research on osseointegration-QUT 
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Australia : leader worldwide 
Research 
• Cut-edge research on osseointegration-QUT 
Population 
Case-mix 
Choice 
Support 
Research 
Australia : leader worldwide 
• Biggest demand is in Australia 
Heat + sweat 
= 
Poor socket fit  
= 
Poor quality of life 
QLD 
NT 
Demand 
Demand 
Population 
Case-mix 
Choice 
Support 
Research 
Australia : leader worldwide 
Momentum 
Demand 
Patients 
Clinical 
know-how 
Support 
government 
Scientific 
expertise 
2000-2012 
2012-2015 
Australia : leader worldwide 
Demand 
Patients 
Clinical 
know-how 
Support 
government 
Scientific 
expertise 
2000-2012 
2015-2020 
2020-… 
Australia : leader worldwide 
• BAP works! 
• It is happening! 
• It is happening now in Australia… in QLD ! 
Just some 
thoughts! 
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